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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
system, which can deal with the sudden increase of a 
load, small, and easy in constitution. 
SOLUTION: An ECU 20, in accordance with the shortage 
situation of hydrogen needed on the side of a fuel cell 
main body 30, opens an open/close valve 53 to use 
hydrogen in a buffering tank 50, or switches a three-way 
valve 43 to actruate a booster 61 to make the reflux of 
unconverted hydrogen, or to actuate boosters 62 and 63 
to increase introducing pressure. When the temporary 
increase of necessary hydrogen quantity is needed, 
practical power generation quantity can be obtained to 
the temprorary sudden increase of a load, regardless of 
a small buffer tank 50, by utilizing hydrogen in the tank 
50 and the in a pipe. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
system, which can deal with the sudden increase of a 
load, small, and easy in constitution. 

SOLUTION: An ECU 20, in accordance with the shortage 
situation of hydrogen needed on the side of a fuel cell 
main body 30, opens an open/close valve 53 to use 
hydrogen in a buffering tank 50, or switches a three-way 
valve 43 to actruate a booster 61 to make the reflux of 
unconverted hydrogen, or to actuate boosters 62 and 63 
to increase introducing pressure. When the temporary 
increase of necessary hydrogen quantity is needed, 
practical power generation quantity can be obtained to 
the temprorary sudden increase of a load, regardless of 
a small buffer tank 50, by utilizing hydrogen in the 
tank 50 and the in a pipe. 
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m iiSS*5 itfi cD^Jpf «S6 t> ©#l^iIB& £"&t? IBWSS 
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<fc 9 m^^©-^f^^ii*p* s ^tH 
[w^s 2 ] mm i fcsaK©i*F*»^^-A>-c*> 

or, 

[flr#ff3] ft 1 EtoWti^xr A-efeo 
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[WjJSE4] f*^ 1 3^ L 3 ©Wl^{£fB«©» 

[f»*^5l ff*S 1 ^ L 4 ©fi^^f-lEtt©^** 
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[flt#K7] ft^iia*©^®;^^^^^^^ 
ttas #a x. «m v * t j»* 
Muzmmmmztitctz . «riE«a»jtf^«3t#aK: 

J:*«^^f^©KJt»*rii*P**5JI3iJI*BiP#ai: «r 
[0 00 1] 

[0 0 0 2] 

[«*©a«i »««K*©«m^^»sfi#a*ffl 

3p|-Sm©^W* s S*-t"5S*S©^ii«t-*|-bT, 

^tsr i3s-c#&v\, ^^.^^©^iisfsabv^-^A 
t*^*gu ^©^©^tf^fcs**©^**^ 

3kK#t?©**©3k»S«Sri««>*fc 

?fi•^©*^©?^»^-*^•bT J e©W^ S iIV^O^^V^iV^ 

[0 00 3] ^^•s^ssr^-rsfcfetc ^©sat 1 

ISKUlMfffl^v^S-ttJt/tfc© (0S*.tM#WB 5 8 - 1 
6 6 6 7 4t) ^ ^©EWK^**^-^**^ 

40 tz.®ffim? SrlSttfcfc© («*.tf*H¥6 - 8 2 7 

5 6f) asfciibih/cv^,, me>«s 

•5*m©^»*^*§b^^ ^^^tc:^ISLT*5V'» 
[0 0 0 4] 

fc^©M®m->^xA-e«, i«ffi^^©^t$ 
WT^t < 4ot L* 5 iv^5 Balis Jbofc. r© 
50 j£fc««i»*fr«li:fcoTt&!fl1-'&. 
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l*«*i:^5 w&fcfcS. *R"e©5S«IB 

W>otV^5. ffcfr, 3 0 kW)R©«S)|S|-m?l&-CS^tB 
^Sr*t^J:?tt5i:> 4 00 Py^/^o** 
a*jB*i:*a. SoT, £©&«*£«»«»£ 
"^fr^fcWSffiv"X^A©i§-g\ 3 0»^-fA7 
^SrJWiH-t-5©fc» 2 0 0 y v h^OJfifrtB/JSrfrf-S 

[0 0 0 5] *Xftjgt£&©«£\ **©Rttte 
LT*^ Sri&ttl * *S KB:**©****! 

*&■*- * fc»oit^it©« sr lam- $ ^a £ is w * 

tmtffc & *v 5 IBM fcffi* S*i/r v vfc. 
[0 0 0 6] ±^bfc^«j&v'^v L A<D^ 
JH£ft?#H-5 *>©-?*> tK A#©ft#fc:*tt&»rtBfc/.hS! 

[0 0 0 7] 

tt, ::©*»***: J8vvc«*j*r*» 

T*z<Dmnmmfrb<o$mm$&*'Sttw.m$&t, ^©ia 
«*s*©— «p«j4Httn**w-f ss**»w#at, 

RK#*lftffl*«fc: J: •? «***©-*apWfcJttbPi8**a 

B#to tci±B*P S * 5 fi*SiP#^ t &m *. it r t *■ 

[0 0 0 8] r ©MS^iX^.T 1 Afli, 

ft***na**iti3*ta£x sjs^f^»*«in¥a*^ la^ 
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fijffl©^-^^-f, ^masst-^-f-s*^©^^^. 
%mffi.vx$mirz > k\<^tLtt)fot>~? i s-fexfo?> 0 r©^ 

10 [0 0 0 91 ^5 LfcJKRWffi^^A*, WffifrWm 

fcW^afc. 4«#jfe*?^Stf^©W**A*L-C«A 
S*©-B*«jftHISPSr*ttJ-*-S*Si:-*-* r. i ast»# 
5c <*#j^^a*»©*«*A3>rs«J«i: LT 

[0010] r. 5 Lfc*«©K«i:*JM'=¥fc#*& 

20 M©£frffH©^fft#&?&tt1tl'fctt^*ME1ft^ 

at. 'Pt£< ifc^O^ttttfc.fclfifefi^faSr&tr 

■So 

[ooii] d^s^amv^xA-efi, <*i*sjev 
»4«»t*st6-i*-e*8. ^ia©m$s-e(±. g 

30 PS* if £f Uffl Lfetlfy-Vayv'^fi L X 

^*i«L-, «m^©tB»*©ae»ic**.sri:t>^riB 

L, 9^^*>fei«*ataK:itAbiP*-fS(R©K*«^j 

[0 0 12] ^KW^tt^x^^tc^v^-C, ^r© 
40 Mffim?>-?$:. ^*ft^W^a(cJ; 

©— b# k jfemap Katis l r «»m»^j8j« i -r 
jptff **© 1/2 ^t^ItS-TS ^y^tt^rt Tisr- 

^ ©ji=w*?rffi^-e^ 5. 
[0013] H^^Mo^JPHt^v^^A-ett, gff 

50 «^/S5ft©— l^e<)*WP*Si(&7 
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[0 0 14] *$B©JlMb^/v^£#ilSi-SW 

i s^/5 s ^^^s r b ic%:2> 0 

[00 1 5] 

t>^i-5fe«>»t N WT#38^©#M&li3£0!J 
)|S|-«! 1 lfi^x.v i A<7)W#^tr^i-7'i3s/^ll, 02ttfM 

wax b \,x<ovmmmi^mtiir^-r\f^—. v 3 vv*. 

fAfloeBMBrilSriS-t-^By^H, H 3 ttff 1 
[0 0 16] *HJfiW®«S)|sl-«JIfe-i'^.v l At4, 

3* i: #> fe»m«rfT * 5 *WWft## 3 0 , 1 0 t 

3 0 kfrSSKTf <5E*K4 0, £*&4 0 

\z.ftmZfrtd@mm?>7 5 0, B*»4 0lc:ttttfeiH 

#pj£S (KT, ECUif 5) 2 0*^«fifeStu-CV 

[0017] atftB 1 0 tt, »^ v^ 1 1 a>f>ffef&£ 
ns^^y-^ifoiKfls^^ls^t, 1 2 

*»&{JM&£fta*fcfc^£*T**fc»££*$'t>© 

^fcWafc*©'*--*-*^***^ *©*#*: LT;8§ 
Jft^V;? 1 n^^^/-;wSrttl&t5«IW?-fy 
13t, fe#!>iM^&££i9-r 
vi 4i£{Ix.-0">5. ^^©^/-/^^©W 
#*tt1M»*rffii:fco-C:j8t>, Kf^l Ott, 
ECU2 0*»feAAS*t5#J*fll-9-K:a6<5v^-C. 
Jfe<oi&K*if©«Kfcfrt*'ft**, **©*£**!#* 

[ooi8] r 1 0 *s«s»^f^§ii6*afcKa 

#mi&m\zte\,^T\*mntf*m&^mbvx, > 
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w&irzmwnm*W3 0fr&wb-fz>mntf 
ov^t^to©«*©«j*#^^iire*>&. * 

0©&j?^asfTfcteftSS^©ia&S:MJ£© 
^H»»*ttl^Sfc*fcoT^«»##3 0*^#N 

mztiz&Rf&Tkmzm&irzmRfcfcmMmy'f v 1 

10 5t«^fe*u^9, «Wm»*fr3 0©jE«ttfc3aE 
WJMCO^Tttft-eftSfi-f-S. 

[0019] mnmm&ft 3 0 m^^nmrnm 
«#i oi^5i^^ti,r*5t). 0fjEfflfla*#fcTT?, he* 

^4 0 ^K;fr#&H;feM&§£3 1 icxJRSStufc**^ 
20 5„ 3&e©fcfc©£j£tt&fc©fc©£?UfflbT:i3»K - 

*t-©m® 33, 3 4 <t t) ^icm* fc^-r s<, 
m*^3 0 ^<o&mt&*mzmi;£ti&m*#x<o& 

Ufc J: 5 (i^5|sfttm*#:3 0 ^K^UXB.'otz.^K^ 

#1 0fci3l***£Jfc***jR9-f VI 5^i«LT 
V^o ft*5» ***«©«»m»*#:3 0tt»1W6*)P 

3 0 kW|i©1)©-efc5„ 

30 [00 20] M-Bft&i LT«> — ^{CtK^^^^ 

[00 2 1] &jttll 0 t»f®^#:3 0 b Sr^CBB 
40 ^4 Ott, 4>* 1 0*»5>lWE*PiSi»3 1 

^***iiti&i-sa»«54 1 »iift*#3 oa»e> 

3S:«^1 0 ©«^5fea6**SrHi-«»W4 2 t 
4. rix^©af&g|54 1 tttESS|54 2 itt, ECU 2 0 
ICTPBBHSr«J9**.»HW$*t5=ir^i'^4 3^Lt 
*^^i^TV^5„ ro£^;V7'4 3(i > 5i^tt^8§gI5 

4 1 k«IS«54 2fc©M*BBtTiS*>, 

B&354 2*»e>*S*S*3!i«S^9-f VI 5 — t^StvSJ; 

[0 0 2 2] r©IB , ffS&4 0(C*5lt2>a?&^4 1 \Z.\3& 

50 w^5o^ M?ijt^iig$^TV'«5 <1 mmm?> 
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9 5 Of*. #53 0 y * h^<z>7K5SSrffePllB**liSr* 
U »««IKH:3^U'y*^645ftffi«5 1 t«K 
/VK/5 2 i^g^£*u *««lcttMHB/^^5 3d« 
ftttSti/trv^ r 5 OttffirfEKWSl 

^-r^t**iJ: 9 *>S b £ tc-^Ktc^ 

Ltfc< fc0VC*>9, t<Oft|fBECU2 0^ #flE 

[0023] ^mmmxm^tmmm^ 5 0 

50^ ^«ffi*#3 0<oA : «fd s ^:t<)fcofci#^ 

^^«^^#ti&-r^^^iiow«?it**3 om 

s:#P?H-r5fc«>«-tt, JK12 0 0 y ^ h/v<D*^^iT®-r 
^ 5 o<z>»^tt3 ov y b/waifcD^sk&orv^o 

icol^Tte. ECU 2 0(Cj:^SiJfflJt*(^^-r5o 

[0 0 2 4] _biEbfcKlf]»4 0(OH^/V^4 3 ttii 
**tta»SB4 1 £ttttffi4 2 i<Z>KIS:BHC-a^sr.k 
figE^fftMbfcdS, ECU 2 0 ^^JffiiiS^-t-^^v ^ 

m^4 2 b^nt^mmmy^ >i 5^b<Dm^m\^^> 

<DB^^E?B{w^Si^TV^^#ffi«6 1 S:x ECU20 

[0 0 2 5] i~ftfc*>. *lilKW^*3V^Ttt, d^SIB 
1?l&4 0<Z5«^kH*^u^4 3i#JE«6 1, *3J:0* 
:W»t6ECU2 0 b[z.£oXW$t^&&m}& 

£ G £fc. «5Sf 5ECU2 0(c*3ttSft!lffll^!irc:oV^T 
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[00 2 6] I3WK4 0 <Dt£g§S&4 1 fctt, *pm 

^3 10#Sff(C#JE^6 2&4tmztiZ>b itC, 

3 2{ct#JES6 3^ffi$*trv^5 0 me><o^-flE« 
6 2, 6 3tt. ECU2 0d^O*JHfS-i-^S<5v^r, 
*oi(If^^s»J^BI*4^rv^5o ^iit©#E^6 2, 6 3 

5^6 2, 6 3 t E CU 2 0 t J: oTiAffi^llJOf 

/^^v^ti^^/^Wfe 2, 6 3^ffifflt 

SrJ¥bii*prffifcb-r*3<o -<Z>i 5t-1-*Ui. T^ir 
[0 0 2 8] ±3ibfe#tt*JWSrfi l 5ECU2 OH:. # 

k, ^p^5^#a^^*if&iB«-t-a»*aib# 
ffl^^yoROM22^ sjnaa^fUffii-s^— 
if*— «p»Kia»rsRAM2 3 b, ^mmttom^r 

O^I9 i: y&mft'fZ> 1/0 2 4#if>Hf El 
30 3l^-r:7*— ^ — h{c*HSbfc^n^9ASr^fifb 

[0 0 2 9] :©ECU2 0l:fl "r—PKJj^ 

At5fcft©ttr^v'3 A 7 2 ?fcSf*l 

0 SttT«^ bfc***Sr 7 - 5/ ^ i-5 

[0 0 3 0] 7^-fe;vH«tyt7 1H:, T^ir/v^^ 

40 ^3ytytT?fc!3, ECU2 0l:»LT7^t;l"< 
^;vi 5 <08S*5i**^S*JSbfc fi-^SrtUA^So 

i-SS^SA^SEt/Sb-Cfc?). r<OBg*3i**«:(t^e> 
3 0 oA^SrtiSi- 5 ritt^ 5 0 

[0031] ^mmmxte, jii^ «^w#srA*'rs 

tcZxD-}-}?^— v-a y^r^ 7 2 tlxTi^o Rl^ 
tf^— i/ 3 7 2B\ HI 2 J: 5 GP 

Z/Jfzi.~yYb*m7LXteY), GPS^yhigijft 

50 ffi^^ hk(cj:or<a[««aSr*^oo. 
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[0 0 3 2] *S0S«J!1J8V^TH:, Mfi^flMRi: Lttt' 

xhz>, wat%im, 

[0 0 3 3] MSttl 6te, 0(cJ;«J#t*&$tt 

[0 0 3 4] ftM, ECU2 0cD$JW7"a^7^^#fig 
ECU2 0ii. JKSWJft^yA^ttfflttllBKiJfeSi:, 

y-^TA7 2d^A^$tv-5±fiJ^W«t L-c©ffi*44 

[0 0 3 5] Sfit7*-*£A7rt5i:, ^y^S 1 2 
OKX&mitMXW* (*^) ©*&*tii"t-S. 

-T5„ ^!PJi0iRfc«LTV^i§£-fc:B:, * 

1^ 14 Aflf t> £ » if* # < * £> * v ^ t © t «-* "C* 5c 

[0 0 3 6] rcDJ; 5tiUT**<O^SSS:ti-SiUfe. 

e>, ^OitaitJEct^ sa#<«^mffi##:3 o-c© 

SrJtttU *&&&km&\Z-&KX&.T<oi: 5 ft«!l»«r 
*fTl"5„ **s, 3fcK#i 0 K:*H-a**©SSdt-*©» 

^iUTte, Jl**©^/ — /vftif©«ES£i&^Lo 

oi*j©*i*fcw-j|tu jfiaf*ipfB*fc*»r, 

mmmPt9^f> 1 3 i^as*^^^ >- 1 5 

ffSl 0^if^P>#t^^n5*3g©*^CTii7v-r 
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[0 0 3 7] #55**3K*&tf*Lfc* (^^.y^S 1 
2 0) , ^s'T'S 1 3 0 , mS.&38£L-CV , >5j!k3lfS 

V ^ -5 L X +#T?*>*tli\ 

**Hiiirt-6*!r»J*»**ft * 5 - i: * < , *7-y7S 

1 4 otc-c&MS&i 0fc#UTiB-s*****iKSttbr 

^$•^5 J: 5fc*g*Srttli-c rftj- <fc 9 , *^y:TS 

1 1 oKXAtihtcmm'f-^^m^<mm^mT-r 

10 £ 0 

[0 0 3 8] IjllCjtfL^ *7-y7S 1 4 0T\ 

3 C»J«Kl-lg-frtii* U EflFJ»4 0fc*5tt5tt 
SSS5 4 2 fc*KJS^!WK«&5>f fl5 fc©«8««r«»?- 
IBMMMS4 2SrttlSaJ4 lfcSBKS*. rt> 

o, *RC7K*^a^a5 4 1 &^LtMtW3 0 
— #y&£n5J; 5<-#ffi^6 1 £tfs»£ii:5. m<*f- 
y-?S 1 6 0 -e*S^**©MSitt?^J£;^J£ 9 3t>© 

20 t^swiu attta-e&iixfif, ^t^t'sh 

0 CT ^©^JE^&tt 5 - t * s_ e* 5SS©**Sr^ 
^•S^&ftgSl 0(-|g7J(D}t^4r#^., «&ffilff& 
a/i — ^£-U!T1-5c 
[0 0 3 9] *S/S7K*cD51i5Kfcft-eJE»J ^£V^^(C 

0) 0 i-^cfc>*>. 3{i*|-b-C#SrPI< J: 5 

i-sijfflim-§-«rai7j-r5o rjnao, amm*>? 5 0 

£t) 5 J: 5t?feW^'7"5'7'S 1 4 Oi^T, 
^FM^-Sr*5 - t tfs-ct 5@fft©*lg^^$-&5 <fc 5 
3«c»^l 0(vit67J©*g*§r-?-x.5„ 

[0040] _h^Lfcj:5f-. mmm? ^? 5 o©^s 

40 K^i o<o**«tjtlB^Srr.©V"</w*t?±#s-e-s^ 
^mmx\i, %o3 o%»mi&<Dmm*m-rz>o -© 
m2 0 0 y -7 h/u©**as#K&*s. bfc^o 

[0 0 4 1] ECU 2 Ofi, #ffi^6 

2 t 6 3 b *mWi U «K!^«tt4:ftc 3 0 ^<D*Pg 
t7<«cO^Affi^^-h#^-y:5 U^s/T'S 190) „ 

50 i-±5«!i»*-f4 Urj'/S2 0 0) » 
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6 1 ^ov^Ttt*KJES**Sra«E***:^7 1 ^^S 1 5 
[0 0 4 2] ECU 2 0 tt, «E4tH 6 j5>£><Z> 

* & ^gi i ft 5 * <DfB* # _h# L fc d> «r ^ ^ 3/ ^ 
L (^^S 2 2 0) , «6*##K*fc:*r5*T\ 

ift5*r±#bfci:t^tta:K«i Ofc^fLT^K 
±BlBA*_h#S*ftv^J:5Ki»*br, akJttB* SrJMI 
*W-* (^f^S 2 3 0) o *fc. *«#10**fe* 
4i"47k***ifcK*fcaUfc*tt. #ffi«6 2, 6 3 
^<t5#ffiSr#ihi-5 (^f^S 2 4 0) 0 

[0 0 4 3] K±tft^ ufc. <t 5 fc. *mfiW-ett, 

Mi 9, /h*ft««ffl^^^ 5 0 SrJMfcf 5 

[0044] mz.^m<om2mmm\^^xm i m'r 

— <D^— K*~T«/?Jc£*U ECU 2 0 J; 6f&iJt»cD 

^Jift£ 0 apt), *2iiM«©«m«»^7 i ^r4, m 
—9->tmn£tiz>k* Ecu2on mrr^^/vm 

y^J±7 2j&>fe(D»»ra*ftif\ »«*<D^jW«*^iKS 

ftaa^ 5 — ^*K*atf«yasrtrft 5 (^^s 3 0 
0) 0 m^. z.nb<Dy*-?\zm^^x, pftft*# 
3 o^si-^#^s*o^Wif^»-r^>«Ls^ft 
5 (^-^^^s 3 10)o 

[0 0 4 5] r 5 Lfc*«?>fc^Wtt^e>. ^Sir^ft^ 
***^tSip-r^^S^^¥iMU (^^^^S3 2 
0) . /KSft****M^IHKJiit^**IWfbfcii 
0tc*fLT^(Dtg*Sr±#$ii:S < J; 5 
ffi*Srfirft5 (^^S 3 3 0) o flfcfr. £5**** 
<D*»*-^»ftt>0^*SfcWW5*tfc»^|ctt, gfc 
«S1 0C#Lttt#C«*tff/ibf , H^Ao/4 

3 (D^J 9 6 1 <Df^»(c <t 5*SJ£*iB<D« 
^\ HBB^^5 3<OW#^>#JBE#6 2, 6 3^1 

±#Jc<tS»««*CD±#ftifS:fi : ft5 Uf^S3 

4 0) 0 ft*>\ iS&SASlUcOitiPdSSf^iRlfcESfcW 

[0 0 4 6] i6^SiftS***«>*iilP**)Si*J»f*^ 

fc#^<Dteaf*eui<Dii 9 *> 4 a* , *i*p*s ft 1 n t ipjBf 
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Sttfcifr&^iB^toaaSrfifftofcttH:, ifcKift5;ic 

ffi^Srfi^j^ (^7^^ 3 7 0) , 

5 0— <D**<0^**Q i 3SSrfi ; ft5 (^r^/S3 8 
0) o **©**to3Stt. iM5***<Dffi»#— iSWft 

5 0<DTSIE<O|BEa^7^5 3SrEH#U Wmm#is 
10 ^ 5 0<D_h«tJcR{te>ti/fcB8EH^^5 2Sr§B#b. # 
1 SrfMftLT, SJI<D**Sr«fl5ffl^^^ 5 01: 
2S9 3itrr 9fTft*>*'b5o «±Oftia<D«, Te 

NDJ KiBtfrT. ^-^SriHT-t-So 
[0 04 7] r OHM^WliV^f AfcitUi, 

*^**<D3t«^/>a«ft«fBffl^>'^5 

o ft<D7km<D% m. tttmwm&*ft 3 0 <omni±^ 

20 0_h#ftifc0^tcj; 9. i^Sft7k**Sr«l«bT«m 
APsTOgJHWk Wilf 3 i: WWLfc«^ 

5 0l^*t5^f>^ 

3r£C£r tasftv\, 

[0 0 4 8] £JLb* ;£5§W<DlK od^HJfeW^ov^T 

Sd^fd^JWLfcO, «Wfl§*^ 5 0 8rPB<»*S: 
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